ABSTRACT: In January 1989, a long-term study site was established on a coral reef off the south coast of St. John, U.S. Virgin Islands. Five 20 m transects were installed at depths of ca 11 to 13 m. Hurricane Hugo struck St. John on September 17 and 18, 1989 Analysis of quantitative data collected before and after the storm allowed documentation of the effects of this powerful storm on coral community structure. The total living cover by scleractinians, including the dominant species, Montastrea annularis, decreased significantly. The amount of substrate available for colonization increased. Cover by macroscopic algae increased dramatically after the storm, later decreased, and then rose again 1 yr later. In spite of the reduction in live cover by the dominant coral species, neither diversity (H') nor evenness (J') increased. Topographical complexity, estimated from calculations of spatial indices, did not decrease along the transects as a result of the storm. No measurable recovery of the live corals has occurred in the 12 mo following the initial post-storm survey.
INTRODUCTION
Observations of the effects of major storms on Canbbean coral reefs in the last 12 yr reveal certain patterns of response (Woodley et al. 1981 , Porter et al. 1981 , Rogers et al. 1982 , 1983 , Kjerfve et al. 1986 ). Damage results from the physical force of hurricaneinduced waves, sand-blasting of live tissue, abrasion from impact with dislodged coral fragments, and smothering or burial of organisms in sand transported by storm seas. Damage is variable or 'patchy' on several scales (e.g. Woodley et al. 1981) . Generally, it is more severe in shallower water (Endean 1976 , Porter et al. 1981 , Woodley et al. 1981 , Rogers et al. 1982 , but see Dollar 1982) . The composition of the hard coral community in a particular reef zone (itself partially a function of storm frequency and intensity) will influence the amount and type of damage that is inflicted. For example, branching coral species tend to suffer more destruction than head colonies (e.g. Glynn et al. 1964 , Stoddart 1974 , Porter et al. 1981 , Woodley et al. 1981 . The amount and type of destruction which a reef sustains during a major storm will partly be a reflection of how much time has passed since a comparable storm occurred (Woodley et al. 1981) . Algae are the first obvious colonizers of new substrate created by storms (e.g. Woodley et al. 1981 , Rogers et al. 1982 , Walsh 1983 .
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The 1988 and 1989 seasons witnessed 5 category 4/5 hurricanes in the Caribbean (including Gilbert and Hugo), the largest number of such powerful storms since the 1960 and 1961 seasons which had a total of 6 (Case & Mayfield 1990) . Above-normal rainfall over Africa in the summer of 1989 (Gray 1990 ) may have been correlated with the intensity of the waves which formed off Cape Verde and developed into hurricanes (Avila 1990) .
Since 1900, 11 hurricanes and numerous tropical storms have passed within 60 nautical miles of St. John, St. Thomas, and St. Croix, the United States Virgin Islands (USVI) (Neumann et al. 1978) . Recent tropical storms and hurricanes which have affected USVI coral reefs (prior to Hugo) include Tropical Storm Klaus (1984) , Hurricane David (1979 ), Tropical Storm Frederic (1979 ), and Hurricane Gilbert (1988 , with Klaus and David probably the most destructive. Tropical storms which pass directly over or near the islands can be more devastating than hurricanes which move by at a great distance.
The eye of Hurricane Hugo, one of the strongest storms in the Caribbean this century, passed directly over St. Croix, USVI, on September 17 and 18, 1989. Hugo devastated portions of coral reefs and seagrass beds in St. Croix, and in St. Thomas and St. John, ca 56 km to the north (Bythell e t al. 1991 , Gladfelter et al. 1991 .
In January 1989, we established a long-term study site off Yawzi Point, which separates Little and Great Lameshur Bays on the south coast of St. John (Fig. 1 ). Consequently, we had the opportunity to collect quantitative data prior to and after Hurricane Hugo. This paper presents the effects of this powerful storm on the structure of the Yawzi Point coral reef, including live coral cover and diversity.
Characteristics of Hurricane Hugo
Hurricane Hugo formed off the west coast of Africa and moved in a predominately westerly direction towards the USVI (Flg. 2). On September 15, 1989, 2 d before the storm hit the USVI, a reconnaissance airplane hundreds of miles east of the islands recorded a central pressure of 918 mb, a wind speed of 306 km h-' at an altitude of 500 ni and a surface wind of 259 km h-' (Case & Mayfield 1990) . Hugo was a category 5 hurricane before it hit St. Croix. An estimated maximum surface wind of 223 km h-' was reported as the eye passed over St. Croix on the night of September 17 to 18. The eye of the storm had a forward speed of only 14 km h-' when moving over the island (Case 81 Mayfield 1990) , and the hurricane battered the USVI for over 12 h. Rainfall totals for September 17 to 19 at 5 sites on St. John ranged from 143 mm to 245 mm (NOAA Climatological Data).
Selection of long-term study site
In 1988, the National Park Service initiated a longterm coral reef assessment program for Virgin Islands National Park on St. John. A primary objective of this program is to establish permanent long-term sites on coral reefs around the island. Virgin Islands National Park is a n internahonal biosphere reserve, one of over 285 reserves designated by UNESCO in over 110 countries. The ecosystems in biosphere reserves are intended to serve as points of comparison with similar systems in unprotected areas which are presumably more degraded or more likely to become so. We intentionally selected a site which receives little impact from human activities.
The site is a coral reef off Yawzi Point, a rocky point which separates Little and Great Lameshur Bays, on the southern shore of St. John (Fig. 1) . The hydrocoral Millepora spp. and other encrusting corals grow on boulders fnnging this point. A diverse reef slopes rapidly to about 7.6 to 9.1 m where it begins to level out. Further seaward, the reef slopes abruptly from about 12 m to 13.7 m terminating in a well-defined sand channel which separates the base of the reef from a seagrass bed.
METHODS
In January 1989, we established five 20 m transects in 10.7 to 12.7 m off Yawzi Point. We chose a transect length of 20 m after surveying preliminary transects which indicated a leveling off in the number of hard coral species found after 14 m. The transects lie along the 12 m depth contour within an area of about 1800 m2 and were randomly selected. Each of the transects was delineated with 3 survey stakes, one at each end and one in the middle. The stakes are copper-covered steel sunrey markers with bronze heads. Using a pneumatic drill powered by the compressed air of a Scuba tank, a diver drilled a hole into the substrate and then inserted 
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the survey stake into the hole. Underwater epoxy was used to cement each stake into place. Numbers were stamped into the heads of the survey stakes after placement. Thirteen of the 15 markers were relocated in their original positions after the hurricane, and we were able to reconstruct the locations of all transects. Transects were surveyed with Scuba using a linear chain transect method, a modification of methods originally used by Loya & Slobodkin (19?1), Loya (1972) and Porter (1972) . It takes about 3 h (2 dives, each 1.5 h long) to survey one 20 ni transect. The end of a fiberglass measuring tape is secured to a survey stake at the beginning of a transect and stretched 10 m to the middle survey stake at the height of the highest feature along the transect. A light-weight chain is placed directly beneath the measuring tape, following the bottom contour as closely as possible. The diver records the number of chain links which cover each living and non-living reef component. From these measurements, the percent cover of each component can be calculated. (The tape is then moved and resecured to the next 10 m of the transect, and so on.) The ratio of the number of centimeters of chain (converted from the number of 1.3 cm links) to the number of centimeters of measuring tape provides an indicator of the topographical relief or 'the spatial index' (see also k s k 1972, Luckhurst & Luckhurst 1978) .
Diversity and evenness of hard coral species (scleractinians and the hydrozoan Millepora spp.) for each sampling period were calculated based on combined data from all 5 transects. We used the transect data to calculate diversity (Shannon & Weaver 1949 ) as follows:
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where p, = n,/N, in which N = total number of centimeters (individuals) of all species under the line, and n, = the number of centinieters of species 'i'under the line. [Pielou (1977) notes that this index underestimates the actual value of H' for the entire community. Here our interest was in comparing indices for the same group of transects over time.]
Evenness was calculated a s J ' = H'/H1,,, (Pielou 1966) and represents the diversity of the combined transect data divided by the diversity which would occur if all of the species present were distributed equally. A value of 1.00 represents maximum evenness.
The linear transect method is effective in documenting relative changes in mean values for major structural components (e.g. total live coral cover, cover by the most abundant coral species) for all transects per sampling period. It does not provide accurate data on changes in absolute abundance of benthic components, shifts in number of species, or cover by the less abundant hard coral species. It is not possible to position the chain in exactly the same location each time. Also, the total number of centimeters of cover by all components in a transect can vary even in the absence of major storms or other stresses because of shifts in spatial arrangement (Bak & Luckhurst 1980) . Therefore, it is necessary to look at relative (not absolute) changes in percent cover.
Transects were surveyed in January and June/July 1989; and then, following the hurricane, in November 1989, and March, August, and November/December 1990.
When repeated measures analysis of variance (ANOVA) indicated a significant difference in means, (Miller 1985) pieces of limestone rubble. Hundreds of gorgonians was used to determine which means differed signifiwashed up on the beach in Great Lameshur Bay. cantly. All percentage data were transformed (arcsine)
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As a result of the storm, the average percent of living pnor to analyses (Sokal & Rohlf 1969) .
coral cover decreased significantly, from about 20 O/O to about 12 '10 ( Fig. 3 , Table 1 ). This represents a percentage change in living coral of about 40 %. There has RESULTS been no significant increase in the amount of hve coral in the 12 mo following the November, post-storm, surCharacteristics of the site prior to the hurricane vey. The only conspicuous recovery has been the healing of some coral scars. Thirty-three hard coral species were observed in the Moritastrea annulans was the dominant coral at the study area, with 23 of these represented in the transtudy site prior to the storm, comprising 18 to 50 % sects. Montastrea annularis was by far the most abun-(mean = 39 ?h) of the live coral in the transects. After dant coral species. Siderastrea siderea and Diploria the storm, this species remained the most abundant, lahyrinthiformis were also relatively abundant. The comprising 29 to 61 O/O (mean = 39 %) of the live coral branching corals Acropora palniata and A. cervlcornis remain~ng in the transects. M. annularis contributed a were not present here.
significantly higher percent of the total cover (nonliving and living) in the transects before the storm than alter the storm (Fig. 4 , Table 2 ).
Effects of the hurricane
Following the hurricane, there was a dramatic increase in cover by macroscopic algae, primarily the During the passage of Hurricane Hugo, powerful red Liagora spp. and the brown Dictyota spp. (Fig. 5 , storm seas fragmented and overturned coral colonies. No statistically significant differences in spatial indices for the transects were found (Table 6) . One would expect a decrease in topographical relief following a destructive storm, particularly on reefs dominated by branching species such as Acropora palmata. However, it is theoretically possible that topographical relief could increase after a storm if coral fragments and colonies were transported into the transects or if colonies in the transects split into several fragments.
DISCUSSION
SAMPLE DATES
The variable or 'patchy' nature of damage from hurri- site off Yawzi Point. The patchiness was evident over the entire reef as well as within study transects. Patchiness reflects the differential susceptibility of reef macroalgae were Dictyota spp. Macroscopic algal organisms to physical damage (Woodley et al. 1981) . It cover had fallen to pre-storm levels by March and did not rise again until November 1990. Percent cover by ?amacroscopic algae in November 1989, following the hurricane, and one year later did not differ significantly (Table 3 Hurricane Hugo on these reef components are summarized in Table 5 which presents the results of repeat-
ed measures ANOVA before and after the storm. also is a function of differences in reef depth and structure. Kjerfve et al. (1986) demonstrated that the bathymetry and topography of a particular reef area (e.g. its depth, its slope) along with its community structure influence the impact of storm seas (see also Dollar 1982) . Uslng computer simulation, they found that the incident wave power during Hurricane Allen (1980) varied by a factor of 7 along a 3 km section of the forereef of Discovery Bay, Jamaica, because of differences in local bathymetry. The significant wave height at a particular time varied by a factor of 2.6 because of wave refraction.
Recovery
To our knowledge, no one has quantitatively and comprehensively documented the full recovery of a coral reef following a major natural or human disturbance. Complete recovery to pre-disturbance conditions implies restoration of the same community structure and function, that is, recovery of all organisms on the reef and natural processes such as nutrient cycling. Documentation of total recovery would clearly be difficult and the few studies available on reef recovery focus mostly on hard corals (Stoddart 1963 , 1969 , 1974 , Shinn 1972 , Connell 1973 , 1978 , Grigg & Maragos 1974 , Rogers et al. 1982 . For hard coral popul a t i o n~, recovery would entail restoration of percent cover, species diversity (evenness and richness), species similarity, and colony size distribution.
Recovery of hard coral populations takes place through (1) settlement, survival and growth of sexually produced coral recruits, (2) healing and regeneration of damaged colonies, and (3) growth of coral fragments (e.g. Connell 1973 , 1978 , Endean 1976 , Loya 1976 , Highsmith et al. 1980 , Pearson 1981 , Highsmith 1982 . Recovery will clearly be impeded if (1) the substrate for settlement has been altered, (2) coral settlement (Birkeland 1977 , Brock 1979 . Some evidence exists that corals settle preferentially on crustose corallines (Birkeland 1977 , Brock 1979 ). If grazing is not intense enough, fleshy macroscopic algae dominate and corals do not settle. If the disturbance decreases the number of grazing organisms, recovery of the reef community will take longer (Pearson 1981) . Even in the absence of major storms, recovery will b e delayed and additional damage may occur if loose coral fragments, detached boulders, and rubble are tossed around in strong currents. In cases where the actual framework of the reef structure has been altered, re-establishment of the pre-disturbance topography may never occur. Topographical relief at our study site as estimated by spatial indices from line transects did not change significantly as a result of the storm. Similarly, Rogers et al. (1983) noted little change in spatial indices for reef transects dominated by massive corals following 2 storms in 1979. Hurricane Hugo smashed branching corals (primarily Acropora palrnata) in shallow, near-shore reef zones off St. John, but no estimates of changes in topographical relief are available. Presumably, reef zones dominated by branching species will exhibit greater changes than those where the 3-dimensional structure of the reef is mostly attributable to head corals.
The rate of recovery to pre-storm conditions will be influenced by the morphological and life-history characteristics of the dominant species and the nature of the damage the species sustained. The effects of storms on the dominant hard coral species has been documented for several different sites. In 1980, Hurricane Allen devastated the Discovery Bay Reef In Jamaica causing the greatest mortality among the most abundant branching species, Acropora palmata and A. cervicornis (e.g. Porter et al. 1981 , Woodley et al. 1981 , Knowlton et al. 1990 . Rogers et al. (1983) Recovery is presumably faster if the dominant corals are fast-growing branching species which reproduce primarily through fragmentation (Highsmith 1982) . Stoddart (1963 Stoddart ( , 1969 Stoddart ( , 1974 estimated several decades for recovery of the British Honduras reef following Hurricane Hattie (1961), while Shinn (1972) reported recovery after only 5 yr on Florida reefs. The Florida reef sites were dominated by Acropora spp. Highsmith et al. (1980) reported that 46 ' % of the Acropora paln~ata fragments they examined on the Belize barrier reef 4 mo after Hurricane Greta (1978) had survived, and stumps on bases of most colonies were healing. Eleven months after Hurricanes David and Frederic (1979) , Rogers et al. (1982) Rogers et al. (1982) found high mortality of detached A. palmata fragments 13 mo after these storms, a n d Knowlton et al. (1981 Knowlton et al. ( , 1990 found delayed mortality in fragments of Acropora cervicornis following Hurricane Allen in Jamaica.]
Because Montastrea annularis, a slow-growing species with low rates of recruitment (Bak & Engel 1979) , is the dominant coral at our study site off Yawzi Point, recovery will be comparatively slow. The percent cover by M. annularis decreased by about 35 O/ O as a result of Hurricane Hugo. Edmunds & Witman (1991; this issue) recorded a decrease of 34 % for M. annularis at a nearby reef in Great Lameshur Bay following the storm. Although cover by M. annularis was significantly reduced, this species is still by far the most abundant coral at our study site. The new substrate created by the storm may provide additional settling surfaces for other hard coral species such as Agaricia agaricites and Porifes porites which have relatively high rates of recruitment (Bak & Engel 1979) . However, colonization, survival, and growth of coral recruits will only occur in the absence of intense competition from algae.
Our understanding of the recovery process on coral reefs is Limited by our lack of knowledge of successional patterns on reefs. As Pearson (1981) notes, 'It is not clear what constitutes a climax community, how it might differ from one locality to another, or what timescale is involved'. It is not clear if shallow or deep reef zones recover more quickly (Pearson 1981) . Recovery could be faster in shallower zones because of higher light intensities, and/or more grazing pressure. Hotvever, Birkeland (1977) found that while coral recruits grew faster in shallower water, they survived better in deeper water. Presumably, shallower zones would usually be more affected by heavy seas and dislodgement of loose rubble and will exhibit greater changes in spatial arrangement (Bak & Luckhurst 1980) . Because the Yawzi Point reef is protected within Virgin Islands National Park, recovery can proceed in the absence of major disturbance from human beings. Coastal development \v111 not be permitted. However, trap fishing is allowed in the park and does occur in the Lameshur Bays. The intensity of fishing has not been determined.
The new substrate exposed by mechanical breakage of coral skeletons during a storm is usually colonized by filamentous green algae within a few days, followed by the red algae Liagora spp. and other macroscopic species (Woodley et al. 1981 , Rogers et al. 1982 , Woodley 1989 . The dramatic increase in macroscopic algal abundance (primarily Dictyota spp.) at the Yawzi Point reef following Hugo could have been a seasonal increase because algal cover rose again in November 1990. The profusion of algal growth could also have been a direct result of the storm, i.e. a response to the new substrate available for colonization, to nutrients associated with runoff during and a few days after the storm, or to reductions in grazing pressure.
It is Likely that a combination of factors is responsible for the dramatic increases in algae noted after the hurricane and subsequent decreases. Monitoring of fish populations off Yawzi Point indicates that herbivorous fishes may initially have moved off the reef following Hurricane Hugo, reducing grazing pressure on the reef algae (Beets & Friedlander 1990) . Walsh (1983) has reported similar movement of fishes from shallow to deeper water after a severe storm in Hawaii. Visual census data show that the abundance of fishes declined off Yawzi Point following the hurncane and remained low for 3 mo afterwards. By March 1990, when macroscopic algal cover had declined in the transects, parrotfishes and surgeonfishes had significantly increased (Beets & Friedlander 1990) . Carpenter (1990a) notes that a reduction of herbivory allows macroalgae to outcompete algal turf and crustose species. Macroscopic algae dominated coral communities off St. Croix (Carpenter 1990a) and Jamaica (Hughes et al. 1987) following the Caribbean-wide mortality of the black sea urchin Diaderna antihrurn. Carpenter (1990b) reported that increased grazing by fishes at his St. Croix sites did not compensate for decreased grazing by sea urchins, and the percent cover and biomass of the algal community continued to rise. The subsequent reduction in cover by macroalgae noted at our study site in March 1990 could have been a reflection of renewed grazing, seasonal reduction in abundance, or the dislodging of algae by strong current or wave action. Many clumps of Dictyota within the transects were detached or only loosely attached to the substrate.
We do not know if grazing pressure in the Lameshur Bays has been reduced because of overfishing, a decrease in fishes at the site as a result of Hugo, or a decrease in the numbers of the black sea urchln Diaderna antillarurn during the Caribbean-wide epidemic (Lessios et al. 1984) or as a result of the hurricane (D. Levitan pers. comm.) D, antillarum are presently not abundant at the Yawzi Point study site.
Human activities before and after storms can influence not only the speed but also the nature of recovery. For example, extreme overfishing in Jamaica has reduced the populations of herbivorous fishes, resulting in algal smothering of small corals and algal encroachment on the periphery of larger colonies (Woodley 1989 ). An increase in algal biomass has also resulted from the mortality of the sea urchin Diadema antillarum (Hughes et al. 1987) . This algal proliferation presumably could radically alter coral recruitment patterns. Hughes et al. (1987) observed dramatic declines in coral cover (up to 60 O/O) because of competition with algae.
Recovery will b e delayed by natural processes such as additional storms, intense predation, algal overgrowth, and coral diseases, as well as activities such as dredging, destructive anchoring, boat groundings, and hillside clearing which accelerates runoff. Populations of the once-dominant reef-budding coral Acropora cervicornis have failed to recover after destruction by Hurricane Allen in 1980 in spite of this species' fast growth rate because of a combination of factors, including predation and algal growth (Knowlton et al. 1981 , Williams 1984 , Hughes et al. 1987 , Knowlton et al. 1990 . Hurricane Gilbert smashed the Discovery Bay coral reef (Jamaica) 8 yr after the spectacular devastation of Hurricane Allen. Woodley (1989) reports that Gilbert returned the reef to conditions prevailing just after Allen. While damage was severe from Gilbert, it was less than it would have been if the previous storm had not occurred years earlier. For example, 97 O/O of the Montastrea annulans colonies at 10 m which remained after Allen survived the onslaught of Gilbert.
The Intermediate Disturbance Hypothesis
Our research and other recent quantitative studies allow us to examine the effects of physical disturbance on coral reef ecosystems and to test the 'Intermediate Disturbance Hypothesis', the hypothesis that high diversity is a product of disequilibrium and occurs at moderate levels of disturbance (Grigg & Maragos 1974 , Connell 1978 . Grigg & Maragos (1974) studied coral communities which had developed on submerged lava flows off Hawaii and found that diversity was highest at more exposed sites with low coral cover and lowest at sheltered (less disturbed) sites with high coral cover.
The effects of storms on hard coral diversity are complicated and sometimes counterintuitive. They vary with storm intensity, storm frequency, coral colony size and morphology, depth and zonation. Dollar (1982) studied 4 reef zones off Kona, Hawaii, during 'normal conditions' and after 2 storms, one moderate ('intermediate') and one severe. Coral diversity (H') for the reef as a whole increased after the moderate storm. However, the effects of the storm differed in the various zones, with diversity increasing in the zone monopolized by a single species and decreasing in the zone with highest evenness. However, an examination of the data presented for the individual transects within each zone show a large degree of variation. For example, in one zone, 3 of the 5 transects actually had the highest diversity after the severe storm.
The mean diversity of the zones Dollar (1982) studied ranged from near zero to only 0.973, and 3 coral species accounted for 97 O/O of all coral cover. Would the results have been similar for a more diverse reef? Dollar (1982) states that 'infrequent, and unpredictable events that are intense enough to be equally destructive to all species, effectively wipe out the zonation pattern and return the entire reef to a n early, low diversity, successional stage'. We suspect that few storms are this destructive; the patchy nature of storm damage makes equal destruction to all species unlikely. In fact, the mean coral diversity of 3 of the 4 zones Dollar studied (1982) was actually higher after the severe storm than prior to either of the 2 storms, i.e. under 'normal conditions', although diversity had decreased in 3 of 4 zones when compared to the patterns following the moderate storm. These data illustrate the importance of knowing the 'ecological history' of a site. The effects of the severe storm were influenced by the passage of a moderate storm 6 yr earlier.
Diversity (H') increased in Jamaica following Hurricane Allen (1980) (Porter et al. 1981 , Woodley e t al. 1981 ) and in St. John following Tropical Storm Klaus (1984) (Rogers & Zullo 1985) because the dominant coral species, Acropora cervicornis and Agaricia agaricites, respectively, suffered the greatest mortality. In contrast, diversity and evenness for the coral community off Yawzi Point did not decrease significantly although the dominant species, Montastrea annularis, was reduced significantly. Changes in mean percent total coral cover provided more information on storm effects than measures of diversity.
Interpretation and evaluation of storm responses in light of the intermediate disturbance hypothesis are complicated by wide differences in reef morphology, species composition, and zonation. Also, there is a need to define what constitutes severe and moderate disturbance. It should b e noted that Connell (1978) discusses this hypothesis on the basis of species richness, not H' which incorporates species richness and evenness (relative abundance). Number of species will not always respond in the same manner a s overall diversity (H').
Analyses of the effects of disturbance on coral reefs usually focus on the hard corals. A complete understanding of ecosystem response to storms would require information on the myriad other organisms associated with coral reefs. The effects of disturbance on these organisms could differ greatly from the effects on the hard corals (see Woodley e t al. 1981) . For example, Walsh (1983) studied the fish community associated with reefs off the Kona coast of Hawaii before and after the same severe storm described by Dollar (1982) . He noted that in spite of significant reductions in struc-tural relief (shelter) the fish community was equally or more diverse than before the storm.
Current programs establishing long-term monitoring of coral reefs should start to enable scientists to differentiate long-term fluctuations on the reefs from responses to anthropogenic and natural disturbances (Brown & Howard 1985) . As Hatcher et al. (1989) point out, 'The non-equilibrial nature of coral reef communities makes it difficult to determine "standard" reef conditlons against which to evaluate impacts.. .' Major progress in understanding recovery processes will require more information not only on hard coral popul a t i o n~ but also on gorgonians, anemones, sponges, fishes, and the other organisms which contribute to the fantastic diversity of coral reef systems.
